so for quartz, in which tf has been measured over a large range of wave lengths, namely, from A = 2jn to A = o.2/*. The constants kl, k2\ £3 can have different signs, since the f'h corresponding to the different kinds of active ions need not have the same sign.
If some of the active ions have natural periods r in the ultra-red, then (32) must be developed in powers of (r : rr)2. The equation then takes the form
£ = Ta + jr + vl + • • • + ^'+ &i h* + &* I4 + . . .    (35)
If, as in the case of quartz, it is desired to represent the dispersion over a large range of colors, some of which have periods which are close to the natural periods, then it is better to avoid development in series and to write, in accordance with (32),

Now in the case of quartz the wave lengths \h of the natural periods which lie closest to those of light are known for the ordinary wave; they are (cf. page 391) A^ = 0.010627, A22:=78.22, A"32 = 430.6. The unit of wave length is here taken, as ij* =0.001 mm. But the conclusion has already been drawn from equation (30') that quartz has ions for which \h is much smaller than the wave length of light. The activity coefficient k' of ions of this kind, for which AA2 may be neglected in (36) in comparison with A2, must be taken into consideration, so that the following dispersion equation is obtained for quartz :
k               k               k           k'
tf = _^+_^ + 5?-^+._.       .    (37)
If this equation be applied to the dispersion of quartz, it is found from observation that £2 = £3 = o, i.e. that the kinds of ions whose natural periods lie in the ultra-red are inactive, and that k^ and kf have different signs. Now it argues for the   FIG. 105.
